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the atmosphere for both those purposes. What nations fight for
one day, science may give free to the world the next.
Besides its usefulness in increasing the food supply, artificial
nitrogen fixation is important for the light it sheds on certain
general principles. Strategy based on principles, not blind attack,
is the chemist's weapon. The obstacle to be surmounted is the
inactivity of nitrogen. Faced by the world's need, the first chem-
ists to attack the problem would have been willing to accept almost
any compound of nitrogen. Ammonia, nitric acid, nitric oxide
and many other nitrogen compounds were known; but the prob-
lem was to synthesize a compound, starting with free nitrogen*
The first step is to separate the two atoms which form one
molecule of nitrogen, so that they can combine with other atoms.
This requires strategy. The nitrogen molecule is very stable,
chemically satisfied. Lightning gave one clue to success. By
dissociating molecules of nitrogen and oxygen, lightning causes
traces of nitrogen oxides to form in the air. Some of the nitrogen
atoms encounter oxygen atoms before re-combining, and join
with oxygen to form the compound molecules. In the Birkeland-
Eyde arc process, air is blown through a powerful electric dis-
charge. The nitrogen and oxygen, dissociated by the heat, com-
bine in small quantities to form nitric oxide, from which nitric
acid is obtained. This process, originally used in Norway, where
electricity is obtained cheaply by water power, has been super-
seded by the synthetic ammonia process for which Fritz Haber of
Germany received the Nobel chemistry prize in 1918. At Niagara
Falls and Muscle Shoals the cyanamide process is used. Electric
furnaces energized by water power make calcium carbide, and the
carbide, reacting at high temperatures with atmospheric nitrogen
evaporating from liquid air, yields calcium cyanamide. On being